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(54) LIGHTING SYSTEM 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a 
system equivalent to the characteristic of a 
mercury- containing metal halide lamp by 
providing an electronic feed unit containing a 
light-emitting body constituted of a buffer 
gas, a metal halide generating a specific 
voltage gradient, a metal halide and/or a 
metal and mediating the change of voltage 
during the polarity switching at a specific 
voltage change rate. 

SOLUTION: The electronic feed device of a 
lamp In a discharge unit mediates the change 



of voltage during polarity sv\/itching at a 
voltage change rate of at least 0.3 V/ns. A 
filler material contains a buffer gas sending 
as a starting gas for igniting the lamp, a 
voltage gradient forming body made of at least 
a metal halide which is easily vaporized and 
preferably generates a voltage gradient of at 
least 45 V/cm nearly corresponding to the 
voltage gradient of mercury, and a 
light-generating body made of at least a metal 
halide and a metal, thereby a color rendering 
index of at least 75 and a luminance 
efficiency of at least 75 Im/W are 
concurrently obtained. 
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i i s i s i 8 

<A) BPa w^»s» «-^ai: < 6 



[m>^m. 1 ] iJ-^^it < i 7 5 1 m/W<Df^7lc5«4$i3 J; 

b a r 0fPW}M\B^m-r^^m3Oimii^tf (^fz 
T-A. 

[li*3S4] m^^^^S^3.-.> ^*^f^K«t'<Dm:b*- 
A. 

[M*iS5] @tt^^cDW©«IE^{l:©;i«»M7!>^, 30 

1 0 0 0 s t^rt, »^ Lx < 1 0 0 w s Sif^, X'$>^ 
Z.ii^i^WLt-r^m^T^ 1 l2«OHaHj->7>xA. 

[W*]S7] tti^m#75^'^i>/^ct< ifc 1 mb a r ©{gia 

=£:w^fr^ m^m 1 lamoMBj ^t. a. 
[Bii*JS8] mffi^Baje«!e«:7&«TE©^ei : a 1 , b 

i, Hfx In,Mg, Sc, Sn, TK Zr, Z 40 

n, Sb> G a(D{}>fS.< t'hl-D(DJ\uy>it<^ (y y 

BJ->7.^Ao 

t -r ^ if 5 Km<7)MBj -> 7. ^ A . 

1 0 ] 7t?^e£^^7i^*Tieco^S : N a , P r . 
Nd, Ce, La. Dy, Ho, Tl, Sc, Hf, Z 



i^mW- 1 1 - 8 6 7 9 5 
2 

llBf!jcOReBJl->:^7-A. 

[ifjk'^l 1] '^mi^mnti\,^L3 0mE/cm' 

<Dm,xtmm^\^\z^t^\^x^-^^:Lt^w^t-r^%m 

mt-r^lS*« 1 fB®®BaB^->X7"Ac 
m^m 1 3 ] #iD^;!)0i^;i«-tr->>i7 A:tecfc(iX«^{Ccfc 
oT«'J5^'^7A (m^«ttAtl75^:;)- h U -i? A^^A^TVi 

1 2K«gtDMBJ->7>T-Ao 
^&4#m<i:-r-5ffi*^ 1 2ie«fcOHgBJ->;z,^A. 

[«*:^ 1 5 ] it Ai^^^i, n^M M-^ ^mr^Ttm 

(D±m^ (mm\Z) #{Cl;^j:ViLl Omg/cm' <D» 

■T^Ao 

[gf^^ 1 6] iixmifi7im(DT a I n S-^^ 
T-v>s :i i 5&if#tl!i-rs W*:^ 1 85«a)BgBj->x7^A, 

^Ci^t^mi-r^ii^JS 1 K«(^Bg0^^>?.7^A„ 
A„ 

im^mi 9] ^>y©«;'3*««;*c2 5 OWT'^SC: 
tt:^mt-r^m7km l 82^cdMB^->X5"Ao 

{M*JS2 0] WLmmm-Amn.-^rLrz^m/viy'\z^ 

X5^A. 

[I«^3S2 1] ^>7'<D-&Sa[75«2 8 0 OKt 4 6 0 

0 Ktcomx$>^:itt:<^mt-r^mjiitm i fe«©Mw 

->7.-5^A. 

[ifd<3S2 2] ^>:/<7)-efaS7it^<)5 3 0 OKTfeS 
:zh^<^Wift^m^m 1 IB^OSSBj->7.5^A„ 
[if^^ 2 3] ii>U<th7 5 I m/WCDfg3t^^*5 

i?:;t/>fi< it, 7 5 0Sifei¥fl5Sc«rWt, ^m^EE^m 
s§^-^^T'*5 0. ^(DWLm^^[^\zmmA^%m\zmx-^ 

nTii*4g*m©^^;UA7-f H7>yi::*3iiT, ttA 
^d^TtB^^ig:^' 

• ^yy°i}^M-r^rz{(3(Diii^n.i^ii\.xhipm-r^m 

•#BtC^<bb, ^,hLT (5 0%^±) 7K^O-entl 



( 3 ) 



m%W- 1 1 -8 6 7 9 5 



[m^m2 4] iim^si (21) :^^mmnbm^n 
rznmjvi-:f (25) (23) \zxKimn\f 

MDu-h'^ (3 1 ; 3 8) ^^-r^z.ii^^mii-r^ 

[ii*3B 2 5] y y:rmmmm^^hj-Z'^ <o : txm 
mmiznmtimmtzmx^nriiK), wcmmm (2 . 10 
1) f}i>^m^wvm-^nrc^mjw:r (25) if^\zm^ 
# (2 3) dctD^^ite.nxvi^^^jWN^'f H^> 
y(c*3i/iT. isjf^ (2 3) t^. ^mz^m-^nxi^^ 

'>tj:<th3-D(DmWimW (3 8) 
[0 0 0 1] 

[0 0 0 2] 

(Hg) ii^mm^nft. ckd*^^ 

1. m^^{'M-r^;*:^v^#1tW«fSg^®«lcJ:D, 7jcM 

i^izf^x-^y-'i^cDyyymEE^rcitm&^m (=^> 
:/ttiE/«®rB^iffi) ^is^r^sfijsT-5c 

2. 7Km^%(Dit^ff3m^m^m^^^7jit^^m^m 30 

^S*)4t^4cDm»7i H— t^- V RTtgltiS J;Uttg^ 
[0 0 0 3] :^^5©K^RT^ifc<h^«*-fe^5 "vi'T.S!© 40 

is^ CD * ^fii Fb^ fii*3 ct Of 5 n ^fll/N D y 

i^ttA#)tcM0SbT2 5~2 0 0 Aimo 1 /cm' (5 
~4 0mg/cm' ) OH g/i^i-TA^nTViS. 
[0 0 0 4] L75^L7i<|g(Sftifi©:^«4ll(D7S:*^Tfig 

?je-DT. «t7Kfficoi^ffiiJcm^>^^p^!^-r^§5^3/0^ 
[0 0 0 5] H-ru/it^ifii 40 35 56i^Bjiaa»*^e.. -t so 



Ti> In) c^/^P';^>'^t;^t^)^£;^^T'^i'5^5';^/'^5"1' 

H7>yttgtici^^PT-$)*. se>tc:t*A!t^ja, >'\P^r> 

[0 0 0 6] \^^ymfm 27 07 204^B^iHB«>ii6,, 

fe^T, ^'J'i'A, l-3*fctt2:3(^#±il^JS (D 
y. Ho) 43J;t/ (*fc«) 7;i/:^'J^S (Na, C 

s) rj.iblf\zm^\z^-DX\t-(>z^OA^^/u'r:^^^M 

[0 0 0 7] zni^(Dxm.\z\tm'&mm^'h9tytnm'h 
7F:-^nx\,^tj.\>^o gsosfj^fcio, ±v&(Dmxmtm 

l¥fiISia:^3J;tJ^6 0 1 m/W(D§£7t^¥{l3tt-S^t*^*iJ 
[0 0 0 8] 3-ay/-^mfm 627 759^BJiffl»75^ c,, 
^-f H^>y«^*nT*«.. 1 t^OllJg^iJtt^^yNP'i'' 

>itmtvxcoHf B T, (Dmmtiibzi^\z7€m<Dm^(D 

mM<D^tiZ5 3 5 0K©fera^^^-r-i)S7t-fe^&ffl<^ 
fc«6K)it7jc^<^ttA^<fefc^UTViS, ^E-CDI^Jc4^-ty 
> («MttAlE:;^J l b a r) tt]g«f^«: t U T ©©f ij ^ 
TS. bd^L. :i*i€.0 7>ytt*96 0 0 v<DS^;^<tS 

SStiffi {I ct ^ T ® ^f^ft-BJtlT' ^ o 
[0 0 0 9] te;^lc43ViT, {£7kffiSfcliSiS4a7K«(7) 

mxmt^hvxmMm(D^-S')ij\y-( vm&y>:r\z 

;l^^-©A^-&«Hg^^Oii;)^t«lcM'>L, 

(Xe) ^fctSftilcD#;^7.;i^igW^^tUT?iJffl$n> 
S^c|^1^lC'>«cDHg «lmg/cm' . \^hhjEm. 

ti^MA^n^. bfi^L. z<Diiimmmiz^^^m 

m^^L. Sfc/J>^EVi@:>3 (2 5 OW*^) <Dy>lf{Z 

\z (c-eT-r ^ T' * ^ , 

[0 0 10] 

ffi«ttAi|^i:i J; 0 , 7jc^Sr"&W-r?>/^Jl'A7-i' H7> 

a = 7 5 (Dm&mm^iiJ^U(}^U < 1 1 7 5 1 m/WCD 
[0 0 113 



5 

^iat{5liffl^^-r?)'>/^!:< t'fe4 5 V/cm®mEEiDia 

^ ^ ST ^ '<§fij ^ r ^ 1 1) A □ y >'fbitiD7i^ e> 
to 0 1 2] %^M'^m^\^^ot.-t^^m\i.. ^mmts- 

10 0 131 ^IIsnfem@{*^6^^l5*n1l^$n, 

[0 0 14] &«^§§tt, ^ng^^^noctpic, 5^ 
J: J3 ffi < ft 1^ pjsgfj:-t ^ s. y i7 (omm^rz\t^m 

N) *ieJ5E-:3TViTJ;</i. 

to 0 1 5] ■xmz.\-mm%.wii\.x<r)n%\zM-t^^ 

^ifei <b L lC^^7i?&:y 7. * fi V i O t b T X e 
figffl-rSI^JCltt, Z.(D^^705mi.. J5ct|§^l^«^TiS 

CO 0 1 6] ^^-m\z^^m.mm.wthTCD^-tyy\t 

v>y(^©mffi^SEJi^5-r75^nt«# (1 0;'j:i/iL2 0 
[0 0 17) :*:SR!l^©i}ffCjfSUl'i*iS0iJl;:*3ViT«. 



!NfBB¥ 1 1 -8 6 7 9 5 
6 

l& (jliiset){;:>8 0) ^&#TS. 

10 0 18] *:^DJlcJ:SJ4At):W(C<J;0WfiJJ3*y h 

ti3 0 0 o~4 5 0 OK) (Dm.mti^'^m-&n%^, t*^ 

b;/i*Vvr<i§^^Ra (li^9 0) ^WT^S^tefeODfe 
SjS (Si<)5 3 0 0K) ^^/Slt-rs^ifcpI^T'.^*. 

[0 0 19] '^yifmmtzit<Dmumm^^-ti>r 

m\zmm%^iz\^Xf^157. We. at, Kr, Xe^ 
lit 1 b a r T'$)^o ^^giJ^t^-ttS^B ("tt— hTi^e 

^ xm.<Dmm.m^^mmr^m^\z, ^137.^ 1 b a r 

110 0° CCD;&«^iiCDM?g^(Ci5V>T, -^CD^rJ — 

;i^h* - T^-nr^v h^^mA^mzXK>^<\z^r)m^) ^ 
m^\z1)^fi.ri<r>mnjs. (jif*U<tt'>!^t< tfeo. 5 b 
ar) {C^rs?l5Vi«^^afS^»r®«*W-r*'>^i 

^TS^-iT'S)^. ^mn\z^n\t. z.n^a:)<^m,/\uYy 

nu^'y\tmx'&y^. ^^\z^m-hmm^ri%^, 
[0 0 2 0] /\Dy>tnc:c:T«. ST^iOT-rti, n 

i^yymuMf^Vfs.\>^, ^fL-(D:ittiV\x3^'yitmz^ 

[0 0 2 1] m!t^(Dm%f£i^m\trztxityy\^jih, 

^;l'>->ii!''r XLandolt-Bornstein) <Dm r^M«^ 

1 9 6 o^(cia«$tiTVi?,. mm^ 

P= 1 0 • e X p (A/T + B) 
(Z :iX'P =mn.J£ : a tm. T=fg^ : K) o^tifi^X' 
At3J;t>'Btt^lScTfeD, ^ne.0S|gc«:iz:TMS;^t 
V i < o © ^ n y > -ftit^ b T iy.T t::^^ s nr vi 

[0 0 2 2] 
I«l3 



m^W- 1 1 -8 6 7 9 5 



^ •'^ D y y it^ 




^ a D 


AlBr, 


-2666 


5.038 


AIJ, 


-3768 


5.758 


HfBr, 


-5257 


8,816 


InBr . 


-5017 


5^1 


InJ 


-538-1 


5387 


MgJ, 


-11136 


10.470 


ZnJ, 


-5629 


5396 



[0 0 2 3] ^(DmzQ.M-r^^Zttl^T. ±ti(Dm 

CO 0 2 4] :nmzi^<rD^^<Dmx^m^izis^^xm 1 

)v\z^m^^-^^tz^\z'^m-^n^o ^<Dtz^\z^\z. 20 
\m(D^mmztbKi . *fc^»f*b<«-enj^TofflT'* 
[0 0 2 5] ^^ti.mn.mzn.<Dm.WfiSimz^ 

T >;/ 5' - 1 LTf^ffl-r ^ ^ J; TB,^?!Il tf- i7 

ifimxm\zmM-r^^iiti^-^^^, -^-ne^oAnyxt 
mt. %m(Dmnty>-:f0ts.f)-'\zum.vx\^^mmm 

-5. -^-oi^jc-t-nufc^^Ti/i, z.ni(D^mcomzmA 

&(D^JS£Dll:*c®6BStt-5-in-?-*ni Omg/cm' 
•5. 

[0 0 2 6] S*eD{cH*^BBiC*fLT5^;«f^7.75^e. 
fi£-5S![ffi^l5?i^^fflpJtgTSSo bTi^L. UA^b-^nj; 40 

-r^^>y'\tmnT'h^. tn\z^r). miti-'\z^K)m 
\.^±j^^^u^M%^t^^TS\z%^^(Dfz^\zmm^ 

<^±m,mm.(DM(D-s]mmzMi-h^m^?km-^ri^o 
[0 0 2 7] um\zitTti(DMx^m^^6i^^^mm-^ 
ti, ^<Dmz7>y\t±tLr. <i^u< thu^mei^m 
mizm\^x. ^fiS¥aTf^»i$-B:?>n^. 50 



1. iii^M#::Ne, Ar, Kr. X e */c:ti-?-ne.® 

^, iltlM6<j/d:lirASW 10~500mbar (f&imx 
S.) T^&«9, 4#ll»*L<«5 0~3 0 OmbOlSH-C 

^:AK Bi, Hf. In, Mg, Sc, Sb, S 
n. TK Zn, Zr. Ga, ^ne«*3fiJC^fctiig 

til~2 0 0 Mnio mzttf^h^^m 

mmx'UsmcD^m.j'^a^yit'^ (fcix-t^Ai -ap 

tr'XM CDt'J^fJ 5~5 0 umo 1 / c m' TfeiJ, 
4{a®^SAP>r>'fl:#) (fcit;^ti*H f -7NPy'>-(l: 
<^fiJ'&H2~2 0 umo 1 /cm' Ta&O, l^iVi 

\^2m.<D^w\u&'yAm n - Apy>'fk 

4^, jffSL<«Zn J, ) OfiJ-&«l~l 0 0//mo 1 
/cm' T'$.^o $e.lc, TC^OZ n fcm/E^@BJgfi)<;^ 

HHg^WitA^tCiitt^M (Jiifj? 5 7S:ViL 1 1 0 V/ 
cm) irSti^^^m*^. 

3. %^^mS\Z'&Um.iii^TS^^^(DWL^<Dtzi^\z^ 
t VXm^--r^%Mi^t \^XTei<0^m<OJ\u^'>it 
^ m^L<\-imi[:^. aOitm 7!>^3gLTV^^ : N 
a, Pr, Nd, Ce, La, Tm, Dy, Ho, T 
1, Sc. Hf, z r. ^-n6{a#j!fe{c:*;t{lrg-&#><fc 

LT^ffl^n^^ (^3#M) . ^(DmM\-immmzi 

~3 0mg/cm' T'*^. ^(Dl^fd, m^WW^^m 

mmm) izS(ivxim^mmx'<D±y^yi7 7.m(Dik 
m^m^rz\t:eM^^7.^mzn^^mm mmmzs 

1 Omg/cm' ) J; "P fel^ mstji 

tibi oBm^^) m* mmmzi STit^Ls omg/ 

cm' ) }4^'fi^^$nTv^^. m^ium\t. %mmtMmx 

17mg/cm' (Dm^\Umti^±-r^J^ot^. 0. 3 c 
m' (D^>yi^m\ZiHi^G^i^m.^mT \ 3 /By J 
, /TmJ, /HoJ, /CeJa /C s J (5mg) 



< 6 ) 

9 

5.^2 (DHm^n t[^x(D'^m^Lm^7im<D^mm 

^jn!|^{c:*fbTliO. S^^ci^b l Omg/cm' (Dmm&'H 

Mm^mm-sn^c mzAi (**]imgxcm' ) * 

Ac«Sn (*^lmg/cm' ) ^fc« I n (SitJSmg/ 

[0 0 2 8] tif^L<\-i, ■r^x(D$ix^nrz^m<D± lo 

tiO. 1 i 1 0 t®PB^{cS)S, 
[0 0 2 9] WOX, (X=7NDy» (DmizLrzj^0^ 

[0 0 3 0] m^mi](D$,^B7i^m<Dy^^)W\^< 
>y<£JIti* L J: -5 t ^i•5l5:^3©fJ:75^T'<7)ft^Wfct:/^- 
^W^tx, Sji^b$ti;^c:itJ'=fcD3«^£$n/co z.(Dm 
.i^lic:n^T'4g7X^o^^'Jl'A7-f HiglE^>7°o^B 20 

[0 0 3 1] iy.s(f*^e>»e)nTii^w*®cD;*:$';i//Nv 
•< H5>:/T't± (5 0Hzj^m<DmJzh) m,^Mmm\i ■ 

^i^X'$>^^^iX'$,^o tiLmm^\H<D^^U/\ay><D 

Ei:>-r^^x'$>^o tte^T, i&m-f^x-^f)^mm\z\tmm 

LT^iVi. ^n»C*fLT, :^mM\z^^iix^^m-t^y 

>-fX'\-S.. 5 0HzT©tie*il^W]E?gg[^»j4^JC, * 
[0 0 3 2] ^mnf£X'0:>y>-f<^i^m\t. ^^B^lCcfc 

nif, m\i.^m:(Df^<Dy>zfm}£(Dmt ms^mtLx 40 
nim\z^K)±-r^o 

[0 0 3 3] f3.ii^^'Simtj:n,^M\^-^(D'^^it-:^ 

$ (_hi5<J5fE;^§:miE) ^±^^rzsxmzMWvi'X^y 50 



1 - 8 6 7 9 5 

10 

>y'n}£±\z^±r^,'^Mmm<D^^^ - ms.iz^z). 

[0 0 3 4] x->-:^ (-r;^j:^3-&ft::^©®H^{to3iEffl) 

]|ifbbTmEE±#^tP?ti4l^) ii'>;^j:< 0 . 3 V 
Xus, 4#(Cif^L<«'>3it< iitj 1 V/m s, T-*S 

[0 0 3 5] i-53';^cmiE±#^liii31WJ;H:Kfl*J5t;iiil 
i?3ESic (iS^T^j: <<kfclkHz. ifi-^V <\t2 5 0 kHz £K 

±) (DiE^\^^(D^h%mz\z^r)mm-^nn^. mmm 

[0 0 3 6] m^mz\t.^^mi^(D.^m.^m.<Dmmffi-^ 
mx$>^, ^(Dm\z (.iE^TiSLns.<omm(Dhii\z) js^ 

•r^ 2 0 0V.,r (=2 8 2 V,k) T-*^. lUTXlifiaj 
h LT, 2 3 0V.,, (Da^®^SEmEJ::+i^-r 

ffi («s«ji 1 ov,,, ) =fe^sefflSnt#-5. ^>::^«JE®§: 

n)^m.i^-i7\zMvxum^^mEE(Dm7 5%(Dmt^^ 

^"BJftgTfe^. 2 3 0V,,, ©l^artt, COdtttfet 
;^^il7 3Ve,, CDffl, -r;^j:t)-fe 2 4 4 Vpk<Dtf— 

[0 0 3 7] ■^m^m^^^^'^n^m'¥■^^^m=L=.y 

■ox. mmmz. m!£±nm^m^mWi<Dmz o . 3v 
yus£x±(D±m(D^m\zm^-r^rztbiz. sohzo 

2 0Hz^^c«-?-na±) T-of^sbfepr^TS-g). mm 
±^<Dmm^r^^^rz*^rz^^^4 o o us x'$>^^t\tm 
mx'$>K). <^\zn^v\.^mmmx\:i.^n\ti oo ns^ 
0 1 ot£^^\^5 0 us (Dmmm\z^<mi- 

[0 0 3 8] mmj.m'i'^^m:^-'y hitmmmztzt 

A.\ttW:mmf^ 4 291 254^B^^«Sfc«K<'yiftW£ti 

m^j^mm 44 00 093^BjjH»;4^e,gE{d»?>nTi.i-5>„ ^ 

ne.©Bj-ffl»(7)F*g^$#HBj::j: 0 d :Hd)ifli?^An;t=bcD 
t-rSo ^:nz\ti3:t^Aj-r<. SSVif^Mi^SSc 

[0 0 3 9] ;5Jgj^^^»)©!f#Sij7^ctfiJ*ti, ^nJ'J;!?^ 



11 

^^mmzy;mm^W](Dm(DMmj.:Lyzy (i om^L 

1 0 0 ;i s ;cffi^t-?)7ice>ti\ -BlfifeTfe 

vijiis^gc (>2 5 0 kHz) i}^tmr'$>^o "to^mzm 

^fiZ.t\t, ®E±#^ (V/ws) 75^, ^>7°®^> 

[0 0 4 0] ^iiz, :^Mi^nmmiomo:>mmm}^-. 

> y \-i^m(Ofi[ 1' «?D cdiKPpI icif ic^t&m:^ <?5'>i^R < 
©m:'3lc:ctOi^ffii*tt5>y^{^»)$-&-2>fc«><75lilSS7i^ 20 
[0 0 4 2] *E;^m©Sfem5>:/it«J;^iJ'.Bticoi4^lS, 

7 V©xK^lt^-r^ffiCD^i5 4 0%t-tS^-r^) *t)3 5 V 30 

[0 0 4 3] ^n\z< e,'^T*^Bj(Ccfc^^?*»otii% 

Uf3-H (H^tt^fcti^i-^i^) tt¥3!ftT*fc«ffi*-^ 40 

n\z^K>^>-f(D^>-:^n,mf)^n.(D-(:ir>^k.\-i.^'f-(o 

[0 0 4 4] ilH^6BJ^fi£flso=3>-fe:5'l-«, ^S>'^D 
fyim-fj-^mii.X C O^tg * § I S ft -5 © T fifj: < , «jE 

^@E^o#^cD«-^ (4 0%*T) tm^-\z^h^^±. y 
>j£ti {5 0 omhm^mx&tiu±) \z^K)^^^n 
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^•>Xy'A^m^LX<D^(iffjimm'&t<{f. Z.(DZ]>± 

LT{'^fflr?.?^t?)ti\ m^^it^mmik ojmmz2A) \z 
^^ptm(omzmm-^m&\z^^mm\z^4Lxm$-^n 

[0 0 4 5] 4 5 V/cmJ;D*)'>7'<tVv(£VimBE^K<^ 

z<Dz.t\-i.ti[nmi§(Dm<Dmm<Dmitizm-r 

[0 0 4 6] 

K)~mmm\zmm-t^o 

[0 0 4 7] mi\z\t7 o^<Dm^^^T^y^^)VJ\y 

muvv':f\mmxw\^m-^ti (2) *ztp^sr#it?. 
nxvi^ (3) . *ft^:&[^ic:i2«$nTi:'^A 1, o, 
•fe^s -y :?75^e.fi!c-s*jt«^ii4 fs^"* 5 T-i^f. s ^nr 

mf^ 587 238#BJiM«d.f,^5aiG)J:5JC, |^i:bT*ffl« 

3 i?B 8 LTi«S9c$nTi/i^ 2 oromesu - K 
^7 tct (p^flijAJuyi rticfstt^nxi^^. z:n&05 
U- Hi^ 7 fi^n^'nW^ficDMfci^ft-Sig;^ 1 1 . 
(cffiiA ^nx 1^^*31^15 9 > 1 0 tj§^$nT43»P, * 

[0 0 4 8] »iisi59. 1 oittzt^it^buyfyify 
x$>^o mMm39. 1 omii I tmmx\^t^i^^-D 

SfmfiiJT, 5'>^X^>75i6fi£?,«®ttl 5 1 

^<t^l«!l®^«^c*i^i^^,nT^i^e■e■^l stTj^^jsgs^ 
SI 4?£«3tLTVi?.. S5igi59. 1 0 ti^-n^'nm® 

Wist, SAc^1-«iJ(DU-H^7i:5^€?^t)-e:^»$n 
[0 0 4 9] m±l 1 «^iLT^ng^^:ttii^D©-fe7 

[0 0 5 0] ^2<^i^g|5 6 b{CfJ$e.lC^tl 1 F^fCttli^ 

Wt^jJLI 2;i^Klt?.nT:fei3, Cl<7)?L«^-ng^*^*P 
ott;^X-Jim^l§0#^43 Alcffl u e,n^ „ :i CD 

7L 1 2 itmxwz. m-?mmxx h ^j'^tmtn^ e> 
i3{cj;o, ^ftitmm±7^yi7:^\z^om^^n 

•5. 



13 

[0 0 5 1 ] Li)^[.m:^mz\tt^S.yi7 7.ni&nm^s 

'im(Dt^m^rz\t3~ciy/mnmm<i>?Mm 52s 
[0 0 5 2] mmm^smiAmt^is\t(D!^M^i^/m 

mmt. Ci:it?tt2 5 Omb a r ©{£rSI*AI£Sr*-r^ 
[0 0 5 3] l^aBJCli, ^nti3 0ST'®®J£^6aJl^R£ 

^\zx-z>x\-im(Dmmx'$>^o mzT I j«, mom 
^i^x0-mmmxmm^nx\^^^. 
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[0 0 5 4] ^2«Vi<07i^<Dj-tA!K)^^L, mEE^E 

-?-c73l!S5^7 8 1 m/Wt 9 8 1 m/Wi:<^PBlC755€>t^i 
^A^'Ra = 76tRa = 89 <h©Fp1©^$f ;icjKfeW-fiDi^ 

;u*'7-r h t<D\si<Dmm(^ (a 5 o o;^^^lL4 2 5 o 
K) 1::$)^. mBE^DSBlifcV^TVie o^^cViL 1 20V/ 

cm(D:t—y—X'$)^. L^^L. ^< :i t fc 4 5 V 
/cmt 6 0 V / c mt(Dfi\0ltm'=}m^mi^'i^mhtJ. 

:ii^iiftmmx^d'3umizm-r^, it^<D^istjiz. me. 

>yT'«{ati7 5 V/cm<»: 1 1 OV y cmiz(Dr<^X^ 

[0 0 5 5] 
[^2] 



(Sp.grb) 


Sp.srb <0:^g 
(u mol) 


t« -7 %T1J 
pjSJ^ (.^ 
mol) 


j£ 3B fit i* / 


(Im/W) 


Ra 


S K £! S 

(V/cm) 


it (■ftt+.-iU 
X > 


Tn 
(K) 


InJ + TIJ 


10.5 


1.4 


MHS 8-5 


89 


89 


49.2 


0.92 


4100 


MgJs + TIJ 


12.2 


3,2 


MHS 8-5 


98 


87 


47,8 


0.57 


4250 


MgJi+TIJ+HfBr^ 


8.6 


2.2 


MHP4 


98 


68 


58.9 


0.73 


4280 


ZnJ, + T1J 


7.1 


3,9 


MHS 8-5 


90 


86 


68.9 


0,67 


3850 


A1J, + TIJ 


7.1 


0,9 


MHS 8-5 


80 


86 


87.4 


037 


3700 


MgJ, + TIJ 


18.1 


1.9 


MHS 8-6 


78 


81 


45,6 


0.53 


4250 


AkJs + TIJ 


4.3 


o.e 


MHS 8-1 


81 


77 


58,9 


0.46 


3500 


HfBN + TU 


5.6 


0.6 


MHS 6-6 


82 


76 


69.4 


0.34 


3650 


InBr + TU 


13,5 


3.2 


MHS 8-5 


92 


87 


49.3 


0.97 


4020 


inBr+TU-i-HfBr4 


8.8 


2.2 


MHP4 


93 


69 


68.9 


0.67 


4120 


AlBr, 


4.5 


0 


MHS 8-41 


90 


84 


95.0 


0.34 


4200 


AlBr, + TIJ 


8.7 


4.2 


MHS 8-5 


86 


81 


94.5 


0.49 


3750 


AIBr, + TU 


10.7 


3.2 


MHS 8-5 


83 


80 


120.0 


0.42 


3900 




















Hg + TU 


15.2 


3.2 


MHS 8-5 


106 


86 


106.7 


3.91 


4650 


Hg+TTJ 


13.8 


1.9 


MHS 8-6 


101 


78 


75.6 


4.84 


3400 



[0 0 5 6] ^2(7)»ftO2^0f?tCllSjt«t©fcJe>{C7K 
[0 0 5 7] %M^ii\^X\t^2.\Z7r^-&nx\>^^^m 

j\u^>'{mm^^\zmKi . ^©^tccs jt)^i-cDjg 
^<D^mmixi^t\.x^mzxn^nx\>^^, ^j^^slw 
tvxmzm\.x^^^(D\t.mi(DiiSL^t\^x(D^^)^ 

A, f^2(Ol^^t\.X(D-d-V^)^l.ii^XS' it.-ttm ir 40 



[0 0 5 8] m 2 iz\-i^ 2 <Dfr 2 \z^^mx^^m-r^ 

[0 0 5 9] 
[^3] 





T 1 J 
»*<^ 


« 1^ 1 jfe ?B Bt 1* 




(Summe = 
100%) 


TU 

(Mol-%) 


NaJ 
(Mol-%) 


TmJa 
(Mol-%) 


DyJj 
(Mol-%) 


(Mol-%) 


CeJa 
(MoI-%) 


CsJ 

(Mol-%) 


MHS 8-1 


9 


77 


7 


7 


0 


0 


0 


MHS 8-5 


29 


0 


15 


15 


15 


15 


11 


MHS e-6 


9 


67 


7 


7 


0 


Q 


10 


MHS 8-41 


0 


0 


23 


23 


26 


28 


0 


MHP4 


8 


62 


10 


10 


10 


0 


0 



( 
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[0 0 6 0] •t^X(D$iX'&HZ:h\^^XO. 3 cm' (Dy 

cm- t5 0W/cm' to^r^^^mitT^. Vii)UT^ 

n«2 5w/cm' X'$>%>o ttm^^-^tii 0 OW/c 

m' t5 0 0W/cm' to^m'^^it-t^o W-i^hX't 
^«2 3 5W/cin' T'$)-5. 

(0 0 6 1] 012 \z[tm^ (75m/E^gaffMf*43cfcr/7t 

^Ra m&(Dm i5^Uy>y'(Dy>-:^n& (M^^ 

V) a^Tii-^tix^^^. mimitr^xois-vaymiz 

tlX\^^^4-Z3(D^nmW>':^^J^MHS 8 - 6. MHP 
4, MHS8-5*3it;^MHS8-4 l7i^M-^e)nfCo 
HfBr^ X'\i±m<DSn'hWita^tl.X^^-^nrCo 

tz^^x^^(DmAm^mm(Dmt'^mi&-t^ ztfi^^-^n 
[0 0 6 2] yyy'it^n^ni.,, <i. sAoMffi 

[0 0 6 3] :i(DJ:^tiyyzf(Dm^\t3 0 0 OUl^L 
6 0 0 OB^PbI®:^— :5^-X'*^. f»^<&tt^Wft< 

fc5!)ica^n.io{± I n ^fcfSMgo/N py 

^i-->»CDH f Sfc«Z r C9ADy>fl:ifeS:^ffl-r'5ttA<fel 
*^*^-r= 1 5 0 0B#Fflc7)f^Ii!i^ggBtre1©t^t:i^7fe^^cD 
iSTtmA— fe> hTS)^. 01 3«2-C»©0iJS:^-r. 

~:&<DmAm (->>7j^;i'n) ainBr (img) , h 

fBr^ (0. 7mg) *3j;U^^3©5tJ^fi£l*->XT-A 
MHP 4 (8mg) li^a-C^ViTV^i). •ffi:^cDi*A!^ (-> 
>#;UA) liMgJ, ( 1 . 5mg) , H f B r 
. (0. 5me) ^J:t^nz^m3 (Dyt]^sS.i$^'>7.y^jUM 
HP 4 (8mg) IcS-cJl/iTVi-S. 

[0 0 6 4] mo^nmm ms) xuy>:/\t7 ow© 

>:/tt>tfiiJTJ¥U«$nTi3l9. ^©I^^Stm^^ 1 9 =£j 

\z-^^^xitrzt^\-s:)¥imwnm 4 717 852#Bj^ffl»{-- 

bfC'Jr-yiJ'— 1 7 75^*l{#lt ^nxi^^o 
[0 0 6 5] ^(DfcisbiZ, mB\Z%if^mW\a^' >it 
i&^m^l^ (A 1 Js , S n J, . H f J< ) . ^fzH 

h^Jl'^^'f h7^cJ:MA!fei;5^*An^nrc, fcB^^^tbX 
«8 0 Omb a r 09X e i-fA^fe/i'^i^ffl ^nfc. 
[0 0 6 6] KVG{m»c:J;'S>®a^PJci5ViXtd:, y 
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>fn&(Dm^m=^hWiid^4miz^,^m!ieMif-i'^i 

«^>^mjE (/^$Vi->>;f^J^) cD^o\z;\a^'y{tm 

(Diixmt^\zmm\zm:kr^ (H4#p.h) „ 

[0 0 6 7] Hf lifA«a OX'S^SnxVi^g,) Ti^^ 

cDiti^i^^ffijcSt^iiXfife^tiimMSB^^L. M:^ 

tC43l/iXA 1 J, (•X-^^nXVi^) *3cby^Sn J, 
(AX7S$nXV^^) tttaS7i^iBttiCt3UXt)(3(^^- 

10 [0 0 6 8] fie-nx. ^ftm\z^^yyzf<Dimi\t, 

/5ittS^^i;^j:i/iJ;'5t3, mi Of^^^\^ S 0 u s 
ecW^-^-) X'*^;^®zSEVG(CctDfT^^n^-^ 
^X*^d, ^-cDlJ^fciA^iS n J, SBft (1 im 
g) Tli^>ym)I«9 2. 8Vd^^,78. OVv, -r 
Ui:>%i4. 9Vit*tt{gTfs (->>4^;HbbX:*:#(/i 
A<i:LX04(C^$tlXl'»5) . KV G^Wi<Dmz\:it^ 

^3 3 2 9 vcDffi^&^Lfc^^fs©lf.^?lll^^-i7^^^s(^^^ 

tctij^-r^ (->>4"^;WbLX/J^^^iAtLXEI4t'lC^ 

20 $nxvi^) . 

[0 0 6 9] ^>:^«itSfm7'-i7S-SttAtlfc^}C«S) 

(*fcADd7*>'fb!t^75^^{bbXVi^l/iOX) ii:«]2 0V 

C9^>-7''BBEL*^WUXVi;kViOX-, KVGtri3tt«>« 
tim^ 2 5-3 0 WiCii^YcCli. rj-t^Yj 6 'j 7 ^7 h 

30 fctt2 AJciS«6en/t. :inHADy>{t:4^cDa{blc:+ 
^i-xstJ, c:©::i{i^!/iX'7>ymffi<^±#*^i;^ 

[0 0 7 0] i^n\z^^^i}hm:^m'^. y>-:f\z^'p^\z^ 
i^mt}^-^^^ ( "-^mtij^m" ) 

h (EVG) fcJ;0*^$n#S. EVGfS#J)DW(:. 

[0 0 7 1] mn<Dmmx\ mEE^^mesii^izLXH f 
J, <D^^^m^nrzy>f\tmz^m-^'&^(Di!fimm 

40 X$,D, *^c^^{cf^l!j$-&SCD{cffilS<&^5;it*ifiJ 
BJLXVi^. ^OiiS*^e.3ES7itiDiaj^^#:i:UXA 1 
J , « A 1 C ] , ^fcckl/C S n J, ${£ffl-rs 

Cdd^WfiJX'*^. 
[0 0 7 2] giJ®SIM^JTttai5gm^*:tLX 1 5 Omb 
a r (D^gfSitAEE*'r-r'5 7;P=f>7J«fi5ffl$nfco $S 
t'«JE^@E®^S#:A 1 J , ^rz\tSn}, tUi/vX. 

tbXDyJ, ^/cliTmJ, (^n^'no. 2 7m 
g) *JitJf^n^*nT I J (0. Img) *3j:lXNa J 

50 (0. 4mg) (Dmmmii^&m-^nft, oyj, ti, m 



[0 0 7 3] ^-ty ><Dm§\zh^^^^io>b-fA 1 J, / 
Dy J, /N a J /T 1 J CC)^l::J:0 6 4. 1VCD7> 

[0 0 7 4] m(Dmhtmx'\t^±\zmn(Dmxm^±y 

B<DA\ J^ ^^U9tmi&WtLXDy 3, . Tm 
J, , T 1 J , N a J f}'^i^-z>X\>^^o 5 -y^T.^ 
Jiffl^gitt 0 . 3 cm' CD{*?g*3it;f9 mmC^MrBlPi 
5 k 1 m(7?#^tC^V:>^mS:^-r* 5 1 . 2 

V o 5- > :/ffiEE)6^^t ^. nfc. 
[0 0 7 51 itmmm^^>^ns.\-i+^\zm.it\.tzN 

*M::7 0W/0. 3cm' =2 3W/cm' <D:k^^^n 
b T ^ S T-$. ^ o 
[0 0 7 6] ia5~8lC«7 OWcT^m^tli&Wr^^fSB^ 
fcJ;-5^^;i'A7-r H7>y2 0<^giJ©|IJg*SJj5<^$n 
Tt^S. 0 5l5j:Uf®6«-5-n^*n9 0* /fttE^^n 

sfeEi7«±75^e.^^jESia*^-r. 
0 8 \z\-im 7 \z^m-r^^>zf<Dm^mf}^^-stixi^ 

■2). 

[0 0 7 7] nm\z\t±iy s. y i7 7.m<D^mm(D-MLm^ 

^2 l«i^^tfi<]il/TV>-5^iffl'gi^CD*4 2 2$Wr 
m$#2 3 1JG 1 2J^SO-tr^5 yi>XP^^W-r 
-g.>t#J^WL«$n7tnfiJAVI^:7-2 5©m2 4 a. 2 4 

bizmmf^tixi^^o WLm\^mmizjBi\'^nmu2 6 
ii^o^ffitfe.nfci'j-K^2 7^^\.xm2A aiit^m 
^nrvi-s. i¥Litb<@m7&^e.3§i'^wagi5 2 stt^a© 

ffi^®(S2 4 b tJ^i^g^nTVi^. 

LmwnzTSii^Mm^2 6(Di^-^x^>z^mmzM\^xm 

?)¥RJK05T— 5^3 0*i6figoTVi?». T— 5^3 0C0M 

mz^> -fmm \z^i^ xw-n tc ^ > y ojf u « uom*^ 

e^i^V^SSBP'NOM 'J - F^t UTSl^fC 18 0° 
LXU\^^izmm-^tiX\^^^. m^.T-lg^7-^ 3 2td:*f 

L?*LifflRff75^e.iiv^MagP2 8 <h?§jg$nT>/iSo 

\t^<DimUXMiE>nrz^2 9(D9cmz^\f^m3 SCO 

[0 0 7 8] (05~9) 
f ^il<DJ;fifj:#*lljit^J:0, MO'J-H^ (31:3 

8) \z^K)^\^^ML^7-':7^(Dmm.mmm-^m<i>^rz 
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m7m(Dmx^^(Dmzmzj^m'-jX'h^:^^ibX'^^o ^ 

{mxh^t-^h. mm-uy-o^^^mo^mztztix-:} 
(D. ^fz'^n\z^-^\:.xmimm^')-\'U(Dm^\zm 
%mm\zm-^^^xt}knT-^(D^\^m^^wMvn^ 

WM\t, MO U-h'i^ (3 1 ; 3 8) 7&^e> 

10 «t^tC{*^c^iiS^lCiffiU#'5. 3 0 0° ii9t);*c$lira 
[0 0 7 9] I <^HI^^«)?^CM« 1 /ct b 2 AT* 

. sp-fe 

KocF (f) X I' X ( 1/r) (1) 

[0 0 8 0] m.m.mm\ Omm) :teiWBllBr Cl^ 

20 ^;^;'3ti:ine.cDMa©H:{cSlfMM^i?*^. ^- 

n\zn\^xM^tiK\t.m.m\\z±<mm\zm%r^ (- 

^M^) . ^ (D o?S:AMc:Mli:F (f) 

:Ln\z\t.^-rm-\zmxmf3m-t^t>^. itA^K^^oaw 

(Ot#ai±%MT^. (#tCA IJ, , AlBr, , Hf 
J, 43J;UfHfBr, iCfeV^T^li^/t) SlTK^OiScm 

[0 0 8 1] 2-D^rz\-t3-D(DnmtAWiKi^)-\^Wi m 
5~9#Ba) ^f^m-r^u\zu—:f5x\t.m'^(D-m.y)^) — 
\^m\z^K)^^\.^^n^t)i)^m\^<w.'^^n. z.(d^ 
ii\-mw.<Dm^')-\'w^^(Dmm.(D^mz^^, 

T. 2-^^fc«i!fS b<«3^<^R0 'J-H^d^^[5lf^ 

fflb. ^tz±»h\.x^y-fmm\zm-^o-\Ly'^ ')>if 
{^m^-t^ts^n^-t^. n.mT~-c\-iz.^\^xmm.t£. 
40 7-i7^^m^xy>zrmm±.\z^^\t^n^. 
[0 0 8 2] \jvw.mzj^^%m^^m\^^tz^. 

'J-Hi^ (31:3 8) ifimW^m VB^7.Yv^> 
^\ -k^5';/i7Xl=) A^^fife^->-7.3 9(Cd;0^ng 
#:tii>^CDtt:;^T'«t3nT l^i ^ d i IJT'* -5. U iT' 
LAct75^*e.4oJ:0 fe^U^MD U-H|g (EficD^t^lt) 

a* 5. *> * 0 b T . 

[0 0 8 3] Jj;±CQ^]!fS0tl*^e.. ISO 'J-Hi^«W?. 
^*^8it-r S $ T pf figfj: ^ 0 ^ b Vifi $ T £ ^ ^ # T 
50 fcO, */i*i(«7-i:7j5^e,^H/iFBliSS:=fir-rS'^#T-* 
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1^ g15 © fiS # ® + ^ T^j; ffi it 43 J; l>* H a S>j ® PS -tr > ;5" J 

. [0 0 8 4] 7i^w-u7-i7§^±'s§^T'\i]iK±oymmm\z 

[0 0 8 5] 09 tCttHfi(D^^^tt*W-rS ^ >y«ffi 
(1) Jrffi;&LTaSieU7j£:'3<&, ¥-(7)M<9 U- H^O 

[0 0 8 63 0 5~9O7>:/J-*ft-SSS*^<^MA#I 
timJE^SBJ^fiK^ I n B r ( 2 m g) iJiU^T 1 J ^> 
fi£-pT*3 0, 7t?l^fie#:i:bT#tAit^MHS 8 - 6 (5m 
g) $:'^^-t=^^S (*3#Ba) „ ^eiClmgCDTC^© 

t/i^o tt®Fp1ll«9mmT«.S= i5[m^*:««0. 3 cm 

[0 0 8 7] 010 \Z\ty>'fmE. (V) TS^'BtW (5 U 

#ms) (Dm^tvx^^nxi^^o 't(Dm.y>zf\t^ 

Mn 12 0Hz (DM^mzi^y^^X-iEMML^fD^MS. 

E) ^£#Ae>nfc. «S]0¥j^[T'(D^>y«EE©*g1S« 
S;*j6 5V-e^5. 
[0 0 8 8] SM<hbTO*-l- 6 5 V<75aWc73^#j^T- 

\zm-t^ ZL <h7i«*$nTU-5. 3 5 0 V <D±%.SSiit<D 

mm.nTi^\t.. y >ifm.mtimm^t\.x<D'i^n^-t^m 
m(D ^mm<D y >zf ms. (-6 5v) *^^,±#-rs»t.-^. 
;5^ea'j^T, itj 1 4 0 0 M s TfeSo ft!i:^o¥ig?ii-5-n 

[0 0 8 9] yjm^^wi mmBu^^vE) <Dmiz]i- 

m^m^^^izm^^, j^y-j^Mm^fifjs o o ^ s<Dm& 
^it (Dmmmi\ l Ti« «6 s t , s .-^.^id; tf- 

+ 1 8 3 VT*S (fti^B) o X>y 

gEfltPei (4 0 0 ms) izmz^t. 4 
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svic^sTTs (dij^sc) „ ^ibizmmm^^z 2 0 u 
s\zf&mr^t+ 1 1 5V(Dnj^Mif-'!:^izm< mm 

D) . JLyi^(Dit^mzm^^±n\^?^ (5 0ws) 

^^e^T*;^: (+ 6 5 B(DiEft^^o#©7>yllffi*^■r 
[0 0 9 0] mjt^(Dnj£^imm i i75^e,amnfHgT' 
$,0, ^^ic«?i,^,?jjttii-^'mE (V) t>ms.mit<DWE 
mmm (ms) ©M^iuxs^^nTVis, mEEmtm 

y>^mm(D (xx^^nxv^s) (*<j-6 5 
V) mim^nm-yrn-£tj.ibu^^zt\z&M'r^^x'$> 

So tt^AlCj;SM^«0. 2 5 V/m sCDmEE^^b^ 

tOm^\ ttHtO. 3 1V/AiS (fti^B) 75^e>0. 5 
2V/MS mmc) ;^liX0. 8 2V/'AiS (ft 

mD) ^±#-rs. sigtci§it,ix-ys^.miisa^x'tt2. s 
v/m s mmE) 75i#^ns. 

20 [0®Offl¥?:£lttB^] 

[ai] :^^B^(D±:y^y'^xmiSSLn^^=&mT^^^ 

[02] :^mj^<D?^-i')V;\y-< )ry>Z^<D7.^i7 h)\^<D 

[0 3] *^B^(D5^;ffv:^*^e>E£SiJ[m^SS:WTS 
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